The inhibition of P338 lymphocytic leukemia DNA polymerase alpha activity by cis-diamminedichloroplatinum(II) and related derivatives.
Cis-platinum derivatives were observed to inhibit the activity of DNA polymerase alpha of P388 lymphocytic leukemia cells. A 600g nuclear preparation of the polymerase alpha was inhibited by cis-diamminedichloroplatinum(II) [cDDP], diamminemalonatoplatinum(II) [MAL], (1,2-diaminocyclohexane)-dichloroplatinum(II) [DACH-Pt-CL2], and (1,2-diaminocyclohexane)malonato-platinum(II) [DACH-Pt-MAL]. cDDP was a more potent inhibitor of the enzyme activity which was positively correlated with the observed inhibition of DNA synthesis of P388 cells in vivo and in vitro. The inhibition of the 600g preparation by cDDP could be partially reversed by the addition of exogenous ctDNA, but 35% inhibition was not retreivable by adding new template. Isolation of the P388 DNA polymerase alpha enzyme by DEAE column chromatography led to an enzyme with 100 fold purification, which was sensitive to N-ethyl maleimide at 0.1 mM concentration. cDDP inhibited the activity of this enzyme in a dose dependent manner. However, MAL, DACH-Pt-Cl2 and DACH-Pt-MAL afforded no inhibition, nor did the latter two derivatives bind to the enzyme. cDDP inhibition of the activity of purified enzyme was partially reversed by the addition of exogenous ctDNA and by the addition of dGTP, whereas addition of other d(NTP)s had no effect on the recovery of the enzyme activity. These studies suggest that cDDP inhibits DNA polymerase alpha activity and that the inhibition is not the sole mechanism of the action of the drug in suppression of DNA synthesis and cell death. Preliminary studies suggest that the drug may bind to the apoprotein of the enzyme in a competitive manner with dGTP.